Introduction {#S0001}
============

Surgical treatment is the method of choice for oesophagus cancer. Restoration of the digestive tract is usually achieved with the use of the stomach, and less frequently with a part of the large intestine. Anastomosis with the stomach or large intestine is performed on the neck \[[@CIT0001], [@CIT0002]\]. Such a position of the anastomosis provides greater clinical control of the anastomosis and fewer side effects in case of leakage \[[@CIT0001], [@CIT0003]\]. The basic factor influencing the quality of anastomosis is the applied technique \[[@CIT0004]--[@CIT0006]\]. The most dangerous early complication is perforation of the anastomosis with local infection, while various grade constrictions belong to late complications of every oesophagogastric anastomosis. Local complications are reported mostly after traditional, manually performed anastomoses \[[@CIT0001]\]. Therefore, there is a search for new surgical techniques that would decrease the number of early and late complications in oesophageal surgery.

In the presented series of patients with oesophagus cancer nine resections with total mechanical stapled oesophagogastric anastomoses were performed. We present the technique and the analysis of the results in mid-time follow-up observation, with a focus on surgical technique and postoperative complications.

Material and methods {#S0002}
====================

Surgical technique {#S20003}
------------------

The surgical procedure is carried out under general anaesthesia with the patient in a supine position, with concomitant access to the left-hand side of the neck. The liver, peritoneum, and perigastric lymph nodes are inspected after laparotomy for metastases as the first step. After confirming no dissemination of the cancer within the abdominal cavity, the stomach is evaluated for its usefulness as a graft for an anastomosis with the oesophagus on the neck. Stomach skeletonisation is performed in the typical way with preservation of the blood supply from the right gastro-omental artery ([Fig. 1](#F0001){ref-type="fig"}). In order to get more stomach mobility, the duodenum is mobilised using Kocher\'s method. After skeletonisation the stomach is cut off from the oesophagus, and the cardium and part of the lesser curvature together with lymph nodes are detached with the use of a linear stapler (TA 90, Covidien, USA). After stomach graft preparation, the cervical part of this procedure begins with an incision along the medial border of the left sternocleidomastoid muscle. Upon visualisation of the oesophagus on the neck, it is cut off at the point where it enters the thorax. The oesophagus stump in the thorax is closed with a knot suture, and a purse-string suture is placed on the stump on the neck.

![Preparation of the stomach **(A, B)** and oesophagus on the neck **(C, D)** in order to perform oesophagogastric anastomosis after oesophagus resection for oesophagus cancer: **A)** Stomach after skeletonisation, **B)** stomach displaced retrosternally on the neck (yellow arrow), **C)** oesophagus on the neck prepared for anastomosis (probe in the lumen of the oesophagus), **D)** oesophagus after stapler head placement (cervical oesophagus stump)](KITP-12-26538-g001){#F0001}

The stomach graft is positioned retrosternally in the left supraclavicular area. Before starting the anastomosis, the size of the oesophagus lumen is measured in order to choose the best diameter of the circular stapler (EEA 21 or 25, Covidien, USA). Circular staplers of 21 mm or 25 mm in diameter are most commonly used. The head of the stapler is placed in the oesophagus stump, whereupon an incision is made on the front wall of the fundus of the stomach in order to introduce the other part of the stapler. The end of the oesophagus is anastomosed with the posterior wall of the stomach in an 'end-to-side' fashion ([Fig. 2](#F0002){ref-type="fig"}). The anterior wall of the fundus of the stomach is closed with a linear stapler (TA 50, Covidien, USA). The procedure is significantly less time-consuming when compared to a classic manual anastomosis.

![Oesophagogastric anastomosis on the neck with the use of a circular stapler after oesophagus resection for oesophagus cancer **(A-D)**: **A)** fundus of the stomach and oesophagus stump ready for anastomosis, **B)** incision of the anterior gastric wall and introduction of the stapler, **C)** oesophagogastric 'end-to-side' anastomosis (yellow arrow), **D)** closure of the fundus of the stomach with the use of a linear stapler](KITP-12-26538-g002){#F0002}

Tightness tests are carried out on the sixth postoperative day with serial X-rays of the anastomosis after oral administration of contrast medium. The postoperative rehabilitation is administered in a routine fashion.

Study protocol {#S20004}
--------------

Retrospective analysis of the patients operated on with the use of the method described above was carried out. All nine patients presented in the series were operated in the same surgical team, and they had given their informed free consent for this study. All nine patients were included in postoperative follow-up in an outpatient clinic. Clinical controls after oesophagus resection were planned every three months. Anonymous data were collected according to the scheduled protocol of the analysis. The exclusion criteria were the combined manual/mechanical technique, dissemination of the neoplasm after the surgery, generalised infection, and the lack of free consent of the patient for data collection.

Local Ethics Committee approval {#S20005}
-------------------------------

The protocol of the study was approved by Local Ethics Committee for Human Research, Medical University of Gdansk (approval code number: 121/2011).

Results {#S0006}
=======

In our department nine oesophagus resections with total mechanical stapled oesophagogastric anastomoses were performed in the period of the study between 2008 and 2010. The mean age of the operated patients was 54 years (range: 24-60 years). In six cases a stapler of 21 mm in diameter was used, and in the other three cases a stapler of 25 mm in diameter.

No deaths were reported in the postoperative period (mortality = 0). The mean follow-up period for the patients operated on in the Institution was 17 months (range: 7-34 months).

There were no local perforations of the mechanical anastomoses. No return surgeries needed to be performed in the group. All nine patients returned to modified oral feeding after the operation with recommended diet. There were no mediastinal infections in the site of the operation. None of the patients operated on with the use of mechanical staplers complained of symptoms related to local constriction, and there was no need for mechanical dilatation of the oesophageal anastomosis. There were no mediastinal local infections or generalised mediastinitis.

Discussion {#S0007}
==========

The success of oesophagus resection in its thoracic part is related to essential elements of the procedure that are safe oesophagogastric anastomosis, with the prevention of local complication potentially related to every surgical technique. Relatively large numbers of leakages (10-23%) and strictures (35%) reported after manual oesophagogastric anastomoses on the neck have led to a search for new methods of anastomosing \[[@CIT0001], [@CIT0007]--[@CIT0009]\].

The first reports on lower numbers of complications after oesophagogastric anastomoses carried out in a mechanical or combined mechanical/manual way versus manual-only techniques became available in the 1990s \[[@CIT0001], [@CIT0010]\]. In 1998 Collard *et al*., and then in 2000 Orringer *et al*. described independently their techniques of oesophagogastric anastomoses in which a side-to-side anastomosis was performed with the manual closure of the site where the stapler was introduced. However, after this type of anastomosis, 35% of strictures required mechanical dilatation, and leakages were reported in 2.7% of cases \[[@CIT0001], [@CIT0010]\].

The optimal technique of oesophagogastric anastomosis had not yet been definitely established. The aim of our case-series analysis was to determine whether total mechanical oesophagogastric anastomosis in patients suffering from oesophageal cancer, after tumour resection, would provide an effective anastomosis and prevention from the most dangerous complications.

The value of the presented technique should be emphasised because the anastomosis between the cervical stump of the oesophagus and the posterior gastric wall creates a valvular mechanism preventing gastro-oesophageal refluxes. The fact that the remaining part of the stomach lies over the anastomosis is an additional benefit and may prevent local leakages. The use of mechanical staplers, despite the shortening of the procedure, provides additional benefits observed in the case series: fewer local complications and diminished risk of mediastinal infections.

Conclusions {#S0008}
===========

The technique of mechanical oesophagogastric end-to-side anastomoses with the use of a circular stapler apparently decreases the number of leakages or strictures in comparison to manual or combined manual/mechanical techniques. Mechanical anastomoses as in the described case-series seem to improve the effectiveness of surgical treatment and prevent the most frequent dangerous local complications.
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